Editorial
Biomathematical Modeling Workshop, May 18-21, 1999 Several mathematical models of processes underlying the regulation of sleep and circadian rhythms were established in the late 1970s and early 1980s. One of the first conferences on this topic was the satellite symposium of the Associated Professional Sleep Societies (APSS) Congress in Hyannis in 1981. The published proceedings provided for the first time a representative overview of the field (Moore- Ede and Czeisler, 1984) . Subsequently, smaller workshops and symposia were held (e.g., at the Rockefeller University, New York in 1985; at the American Mathematical Society meeting, Philadelphia in 1986 [Beersma et al., 1987; Kronauer, 1987] ; at the annual meeting of the Society for Research on Biological Rhythms, Amelia Island, 1990 ; at the European Congress of Sleep Research, Strasbourg, 1990 [Achermann and Beersma, 1990] ). In September 1991, a considerable number of scientists convened for the international meeting Concepts and Models of Sleep Regulation in Zurich (Borbély, 1992) .
Since then, the field has seen considerable progress in our understanding of sleep regulation, of circadian rhythms (from the molecular level to that of the whole organism), and of the contributions of both of these processes to neurobehavioral functioning in humans. This growth has generated a number of new mathematical models and has allowed for the substantial refinement of previous models. In view of this progress, a 3-day international workshop titled Biomathematical Models of Circadian Rhythmicity, Sleep Regulation and Neurobehavioral Function in Humans was organized at the MIT Endicott Conference Center in Dedham, Massachusetts, in May 1999. The present issue contains the proceedings of this meeting.
The goal of the workshop was to present models that have been developed or elaborated since the Zurich conference in 1992. Explicit aims were the identification of strong points and limitations of the models, the comparison of their predictions with empirical data, and the identification of gaps in the currently existing data sets that need to be filled before current models can be further validated. Whenever possible, the integration of models was attempted. Fortunately, many of the most active scientists in the field accepted the invitation to participate in the workshop. Excellent and novel data were presented, and the discussions were intense. In addition to providing a state-of-the-art overview, the workshop was destined to reveal new perspectives of the field.
The following four general types of models were in the center of the discussions and are represented by the first four sections in this issue: I. Molecular and cellular models of circadian systems; II. Models of the effects of light on the human circadian system; III. Models of human sleep regulation; and IV. Models of human neurobehavioral function. The final section of this issue (V. Model building, quantitative testing, and model comparison) is drawn from the last day of the workshop, which focused on more general issues confronted when analyzing data and comparing, testing, and choosing models. At the end of each section, the chairs of the session have written a brief commentary about the papers presented, the current state of the field, and areas ripe for future investigation in both the experimental and modeling realms.
We hope that the reader of this issue will sense the spirit of excitement that pervaded the meeting. The papers clearly demonstrate the vigor of a field that is progressing at a rapid pace. A special and unique note was added by the fact that the workshop was also held in honor of the long and distinguished mathematical modeling career of Professor Richard E. Kronauer Ph.D., a towering figure and a most distinguished expert of biomathematical modeling.
The meeting would not have been possible without the generous support of the National Space Biomedi-I. Molecular and Cellular Models of Circadian Systems
